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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[ClaimCs)] 

[Claim 1] polyethylene system resin constituent: characterized by satisfying the conditions of the following (**) - 
— (**) — a high load melt flow rate (HLMFR) — 50-200g/ — for 10 minutes The extrusion time amount of a 
(b) KYAPI log rough 190 degree C strand 24 seconds or more, (**) — the die swell at the time of high load melt flow 
rate (HLMFR) measurement 90% or more (**) — the stress-cracking-proof nature (ESCR) (unit: time amount) in the 
pressure constant method for BET method when fabricating in a high load melt flow rate (HLMFR) (unit: g / 10 
minutes), a consistency (d) (unit g/cm3), and a bottle — a formula (1) 
[Equation 1] 

(HLMFR) X (ESCR) /O. 83 (d-O. 95)xi0^ S2500 (1) 

It is in and it is a (e) 20mlcrometer thickness film, and the fish eye more than O.Smmphi is not accepted/ but 

the fish eyes below 0.1mm or more O.Smmph? are or less [ 0.1m ] 100 pieces / 2. 

[Claim 2] The two-component system (polyethylene A) 85 % of the weight -50 % of the weight which consists of an 
amount component of giant molecules (a1) obtained using a magnesium compound system Ziegler type catalyst, and 
a low molecular weight constituent (a2). It consists of (Polyethylene B) 50 % of the weight -15 % of the weight 
obtained using the Philips mold catalyst. (1) The high load melt flow rate (HLMFR) of the amount component of 
macromolecules (a1) of said two-component system polyethylene (A) 0.2g / 10 minutes - 5g / 10 minutes, A 
consistency is 0.92 - 0.96 g/cm3. The melt flow rate (MFR) of a low molecular weight constituent (a2) 20g / 10 
minutes - 200g / 1 0 minutes, A consistency is 0.92 - 0.98 g/cm3. The rate of the amount component of 
macromolecules (a1) and a low molecular weight constituent (a2) Less than 5 - 30 % of the weight (a1) of former. 
The high load melt flow rate (HLMFR) of the polyethylene (B) which is the range of 95 - 70 % of the weight or more 
of letters (a2). and is obtained using the (2) Philips mold catalyst 2g / 10 minutes - 20g / 10 minutes. The 
polyethylene system resin constituent according to claim 1 whose consistency is 0.92 - 0.96 g/ cm3. 
[Claim 3] The polyethylene system resin constituent according to claim 2 which is what the two-component system 
polyethylene (A) obtained using said magnesium compound system Ziegler type catalyst depends on a two-step 
polymerization method. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in product properties, such as fabrication properties, such as a 
fluidity, drawdown-proof nature, and thick homogeneity, and rigidity, shock resistance, and environmental-stress- 
cracking-proof nature (ESCR is called hereafter.), and relates to the polyethylene system resin constituent which 
fitted especially the high cycle blow molding in which high velocity forming is possible. 
[0002] 

[Description of the Prior Art] Generally in the blow molding of polyethylene system resin, injection molding, inflation 
molding, and extrusion molding, the good ingredient of fabrication nature and physical properties is called for. 
Polyethylene resin excellent in fabrication nature, a physical characteristic, and chemical property is widely used 
especially for the hollow bottle currently generally used as food-grade containers, such as a detergent, a shampoo 
and a container for rinses, or edible oil, etc. Especially in these hollow bottle applications, to excel in properties, 
such as rigidity, fall-proof impact strength, and ESCR, is demanded. Moreover, in recent years, in order to aim at a 
cost cut. the resin which can fabricate the bottle of many in a short time is called for. As polyethylene resin which 
fills such a demand, a consistency is high and the thing with comparatively high and molecular weight which has 
large molecular weight distribution is suitable. 

[0003] As an approach molecular weight manufactures the large comparatively high and polyethylene of a molecular 
weight distribution, the multistage polymerization method by the Ziegler type catalyst etc. is learned. However, the 
polymer manufactured by this approach had faults, like that it is easy to carry out drawdown, that resin generation 
of heat at the time of shaping is large, and shaping of the bottle of a complicated configuration is difficult, it was not 
suitable for the blow molding in a high speed, and, moreover, it had the fault that fall impact strength was small. 
[0004] As an attempt which improves these, the approach of blending the polyethylene by which the polymerization 
was carried out to the polyethylene obtained by the multistage polymerization method by the Ziegler type catalyst 
with the chromium system catalyst is indicated by JP,59-1 96345^ and JP,60-36547.A. According to these, 
manufacture of the polyethylene resin which maintained balance, such as fall impact strength and ESCR. was 
possible, but it was difficult to improve the fluidity of resin. Moreover, although the resin constituent for tubular 
blown films of the polyethylene base by the same multistage polymerization method was proposed by JP,5- 
31 1016,A. in addition, the drawdown property etc. was inadequate. 

[0005] Moreover, since the temperature of the resin which comes out of a die at the time of blow molding since the 
shear heating of the resin within an extruder becomes large when a fluidity extrudes bad resin using an extruder 
became high and the time amount which fully cools resin with metal mold became long, there was a problem that it 
was difficult to make a shaping rate quick. Therefore, the technical problem of this invention is to offer the 
polyethylene system resin constituent was excellent in rigidity, impact strength, ESCR. etc., and was excellent in 
drawdown-proof nature or thick homogeneity, and the fluidity moreover excelled [ constituent ] in high-velocity- 
forming nature well. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the above-mentioned technical 
problem, this invention persons The polyethylene system resin constituent which has a specific property is excellent 
in a fluidity, and moreover ESCR is good. The polyethylene system resin constituent which has a header and still 
such a property excelling in high-velocity-forming nature A header and this invention were completed for being 
obtained by combining the polyethylene which has the specific molecular weight distribution acquired using a 
magnesium compound system Ziegler type catalyst, and the polyethylene obtained using the Philips mold catalyst. 
[0007] namely, : which is what offers the polyethylene system resin constituent characterized by this invention 
satisfying the conditions of the following (**) - (♦*) — (**) — a high load melt flow rate (HLMFR) — 50-200g/ — 
for 10 minutes The extrusion time amount of a (b) KYAPI log rough 190 degree C strand 24 seconds or more, (**) - 
- the die swell at the time of high load melt flow rate (HLMFR) measurement 90% or more (**) — the following 
formulas (1) of the stress-cracking-proof nature (ESCR) (unit time amount) in the pressure constant method for 
BET method when fabricating in a high load melt flow rate (HLMFR) (unit g / 10 minutes), a consistency (d) (unit 
g/cm3), and a bottle 
[Equation 2] 

(HLMFR) X (ESCR)/0. 83 95) xio^ ^2500 (1) 
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It is in ******, and it is a (e) 20micrometer thickness film, and the fish eye more than O.Smmphi is not accepted, but 
the fish eyes below 0.1mm or more O.Smmphi are or less [ 0.1m ] 100 pieces / 2. 

[0008] Hereafter, this invention is explained to a detail. (**) of the polyethylene system resin concerning this 
invention — the values of HLMFR (the fluidity in a 21.6kg 10 times as many load as MFR is shown.) are 50g / 10 
minutes - 200g / 10 minutes, and are 50g / 10 minutes - 150g / 10 minutes preferably. Since the fluidity of 
polyethylene resin worsens and HLMFR becomes [ the shear heating of the resin within an extruder ] large in 50g / 
less than 10 minutes, the , resin temperature in the die at the time of blow molding becomes high, and high velocity 
forming which is the technical problem of this invention becomes impossible. 

[0009] The shear heating of the resin between the screw barrels in that it is possible for it to be stabilized and to 
extrude resin even if it makes [ many ] an extrusion outlet, since the critical shear rate of (1) resin becomes high, 
although the detail of this reason is not clear, and (2) extruders can become small, since the resin temperature 
which came out of the die becomes low, the time amount which cools a bottle with metal mold can shorten, and it is 
possible that high velocity forming becomes possible as a result of the time amount which fabricates one bottle 
becoming short If HLMFR of resin exceeds 200g / 10 minutes, drawdown-proof nature will fall remarkably and 
ESCR and the impact strength-proof of the bottle fabricated further will fall, moreover, a consistency — desirable - 
- 0.93 - 0.96 g/cm3 — it is 0.933 - 0.957 g/cm3 more preferably. In less than three 0.93 g/cm, when rigidity is too 
low or exceeds 0.96 g/cm3, there is a possibility that shock resistance and ESCR may become poor. 
[0010] The extrusion time amount of a 190 degrees C [ according / the resin concerning this invention / to a (b) 
KYAPI log rough ] strand is a thing for 24 seconds or more. The KYAPI log rough used here is that (Product made 
from an Oriental energy machine) to which the bore furnished the orifice of the aperture of 2.095m, and 8.02mm of 
opening length to the bottom of the metal furnace 9.55mm and whose temperature are 190 degrees C. Where it 
inserted 1 5g pellet type resin into the furnace and the Ayr ** is fully carried out, after holding for 5 minutes at 190 
degrees C, time amount (strand extrusion time amount) until melting extrusion and the extruded melting resin reach ' 
resin from a tip from a cage festival tip to 14cm lower part at the piston which descends in a part for 50mm/in rate 
from on a furnace is required 24 seconds or more. In less than 24 seconds, the working characteristic at the time of 
hollow molding will fall [ this time amount ] remarkably. 

[001 1] the resin concerning this invention — (**) — the die swell at the time of high load melt flow rate (HLMFR) 
measurement is 90% or more of thing. Here, a die swell is a value the path of the resin strand at the time of HLMFR 
measurement indicates it to be whether it became how much large to the diameter of a cage festival, and the 
working characteristic at the time of hollow molding will fall [ the value of a die swell ] remarkably at less than 90%. 
In addition, the value of this die swell is calculated by the following formulas. 

[Equation 3] Die swell (%) = (diameter of a strand (mm) -2.095) / 2.095x100 [0012] the resin concerning this 
invention — (**) — the relation of the stress-cracking-proof nature (ESCR) (unit time amount) in the pressure 
constant method for BET method when fabricating In the value (unit: g / 10 minutes), consistency (d) (unit: g/cm3), 
and bottle of a high load melt flow rate (HLMFR) needs to fulfill the conditions of the following formulas (1). 
[Equation 4] 

(HLMFR) X (ESCR)/0. 83 95)X10^ S2500 (1) 

[0013] ESCR is so weak that HLMFR is so large that a consistency is generally high. In order to fill the relation of a 
formula (1), the value of HLMFR needs to be large, and a consistency needs to be high, and ESCR needs to be 
strong. Here. ESCR fabricates the flat mold bottle (capacity of 380ml. weight 29.7g-30g) which has the configuration 
a transverse-plane sectional view is Indicated in d rawin g 1 (a), and it indicates a side^ace sectional view to be to 
(b), and is measured. The thickness of pinch-off die-length (H)40mm-43mm, bottom weld flash die. length of 45mm - 
49mm, and the bottom face angle section (c) of a bottle of this shaping bottle is 400-600 micrometers. 100ml of 33% 
(Nippon Oil & Fats NS210) water solutions of the Nonion system surfactants is filled up with and sealed to each of 
these five bottles, and it puts into 60-degree C oven, and where 0.35kg /of pressures of 3 is put on the interior of a 
bottle cm, time amount until a crack occurs in a bottle is measured, and let the five averages be that value. The 
value of the relational expression (1) of HLMFR and a consistency (d) is 3000 or more preferably. The value of a 
formula (1) cannot obtain a bottle with good blow molding nature, rigidity, and ESCR property less than by 2500. 
[0014] Furthermore, in a (e) 20micrometer thickness film, the fish eye more than 0.5mmphi is not accepted, but the 
fish eyes below 0.1mm or more 0.5mmphi of the resin concerning this invention are or less [ 0.1m ] 100 pieces / 2. 
When the fish eyes below 0.1mm or more O.Smmphi are or more [ 0.1m ] 100 pieces / 2, the poor appearance of a 
bottle occurs. Measurement of a fish eye measures the fish eye per two visually 0.1m here about the film which 
fabricated to a part for 40m/in the extruder of 200 degrees C and 45mmphi. and taking over rate, and fabricated it 
by the blow ratio 3 to 20-micrometer thickness by the usual inflation molding. 

[001 5] Although there will be especially no limit if the polyethylene system resin constituent concerning this 
invention has satisfied the conditions of the above-mentioned (**) - (**), the polyethylene system resin constituent 
which fulfills such conditions, for example can be obtained by combining the polyethylene (A) and polyethylene (B) 
which are described below. In addition, in this invention, polyethylene contains the copolymer of ethylene besides 
the homopolymer of ethylene, and other alpha olefins. As other alpha olefins which constitute a copolymer here, a 
propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl 1-pentene, 1-octene, etc. are mentioned. 
[0016] Polyethylene (A) is two-component system polyethylene which consists of an amount component of giant 
molecules (a1) obtained using a magnesium compound system Zieglertype catalyst, and a low molecular weight 
constituent (a2). High load melt flow rates (HLMFR) are 0.2g / 10 minutes - 1.5g / 10 minutes, and 20g / 10 minutes 
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- 200g / 10 minutes of a melt flow rate (MFR) are [ the amount component of macromolecules in this case (al) / a 
low molecular weight constituent (a2) ] desirable. 

[001 7] Even if it manufactures it by the approach of blending after manufacturing by the two-step polymerization 
method continuously manufactured with a reactor using the Ziegler catalyst of a magnesium chloride support mold 
or carrying out a polymerization separately, it does not interfere, but when both distributed condition etc. is taken 
into consideration, as for the two-component system polyethylene which consists of said amount component of 
giant molecules (al) and low molecular weight constituent (a2), what is depended on a two-step polymerization 
method is desirable. 

[0018] One of the most suitable manufacture approaches of these is the approach of carrying out the slurry 
polymerization of the component of low molecular weight for the amount component of macromolecules 
continuously in a latter reactor by the reactor of the preceding paragraph in the polymerization equipment which 
connected two pipe loop-formation reactors with the serial using the Ziegler catalyst of the magnesium chloride 
support mold currently indicated by JP,58-225105,A. 

[0019] HLMFR of the amount component of macromolecules (al) of polyethylene (A) — desirable — 0.2/10 minute 
-5g/ — it is the range for 0.5g / 10 minutes - 2g / 10 minutes more preferably, and Is the range of about 250.000- 
650,000 as weight average molecular weight for 10 minutes. Since many fish eyes occur in the bottle with which 
HLMFR was fabricated in 0.2g / less than 10 minutes, while an appearance is spoiled, when the welding 
reinforcement of the pinch-off section at the base of a bottle falls remarkably and exceeds 5g / 10 minutes, there is 
a possibility that an ESCR property may fall sharply. 

[0020] moreover, the consistency of the amount component of macromolecules (al) — desirable — 0;92 - 0.96 
g/cm3 — it is 0.92 - 0.95 g/cm3 more preferably. When consistencies are less than three 0.92 g/cm, the rigidity of 
a bottle worsens, and when exceeding 0.96 g/cm3, there is a possibility that an ESCR property may fall sharply. 
[0021] the melt flow rate (a 2.16kg [ of loads ] melt flow rate: outline Following MFR.) of the low molecular weight 
constituent (a2) in polyethylene (A) — desirable — 20g / 10 minute -200g/ — it is the range for 50g / 10 minutes - 
160g / 10 minutes more preferably for 10 minutes. Since the fluidity of a polyethylene resin constituent is bad, when 
there is a possibility that resin temperature [ in / that they are 20g / less than 10 minutes / the die at the time of 
shaping ] may become high, high velocity forming which is the purpose of this invention becomes impossible and it. 
on the other hand, exceeds 200g / 10 minutes, the volume of smoke outbreak at the time of shaping increases, and 
there is a possibility that the welding reinforcement of the pinch-off section at the base of a bottle may fall 
remarkably further. 

[0022] moreover, the consistency of a low molecular weight constituent (a2) — desirable — 0.92 - 0.98 g/cmS — It 
is 0.93 - 0.97 g/cm3 more preferably. There is a possibility that It may become difFlcult [ what exceeds 0.98 g/cm3 
by worsening in less than three 0.92 g/cm ] to manufacture the rigidity of a bottle. 

[0023] The former (al) is [ less than 5 - 30 % of the weight and the latter (a2) ] 95 - 70% of the weight or more of 
range, preferably, the former (a 1) is 10 - 20 % of the weight, and the latter (a2) of the rate of the amount component 
of macromolecules which constitutes polyethylene (A), and a low. molecular weight constituent is 90 - 80% of the 
weight of the range. ESCR and the impact strength-proof of mold goods will fall remarkably that the weight ratio of 
the amount component of macromolecules (al) is less than 5 % of the weight. Moreover, when it comes to 30 % of 
the weight or more, the fluidity of a polyethylene resin constituent worsens, and the resin temperature in the die at 
the time of shaping becomes high, and becomes Impossible [ high velocity forming which is the technical problem of 
this invention ]. 

[0024] what is obtained in this invention by carrying out the polymerization of the polyethylene (B) using the Philips 
mold catalyst — it is — the HLMFR — desirable — 2g / 10 minute -20g/— it is 5g / 10 minutes - 12g / 10 
minutes more preferably, and Is about 150.000-350,000 as weight average molecular weight for 10 minutes, a 
consistency — 0.92 - 0.96 g/cm3 — it is 0.93 - 0.95 g/cm3 more preferably. 

[0025] The fluidity of a polyethylene resin constituent falls that HLMFR(s) of polyethylene (B) are 2g / less than 10 
minutes, and there is a possibility that high velocity forming may no longer be realized. Moreover, in order to correct 
this, it is necessary to make the melt flow rate of polyethylene (A) high but, and if it is made high, a fish eye will 
occur in large quantities in a polyethylene resin constituent. 

[0026] When HLMFR of polyethylene (B) exceeds 20g / 10 minutes, there is a possibility that ESCR of the 
fabricated bottle may fall sharply. There is a possibility that the rigidity of the bottle fabricated as the consistency 
of polyethylene (B) is less than [ 0.92g //cm ] three may fall sharply, and ESCR of the bottle fabricated when the 
consistency exceeded 3 [ 0.96g / /] cm may fall sharply. 

[0027] Although the polymerization of the polyethylene (B) is carried out using the Philips mold catalyst, since such 
a polymer has long-'chain branching in a molecule, high melting tension Is shown also in high HLMFR, and the most 
suitable property to use for this invention is shown. In addition, long-chain branching here can carry out a quantum 
to J.Macromol.Sci., Rev.Macromol.Chem., Phys., C29 (2-3), and 201-317 (1989) by 13 C-NMR using attribution of 
each peak of a publication. Long-chain branching per 1000 carbon of the polyethylene (B) component by this 
quantum approach has 0.05 or more desirable pieces, and its 0.1 more or more pieces are more desirable. 
[0028] The Philips mold catalyst which carries out the polymerization of said polyethylene (B) supports a chromium 
compound to the support of an Inorganic substance. When the polyethylene obtained by the polymerization method 
do not use the Philips mold catalyst is used, there are drawdown-proof nature, a die swell ratio, and a possibility 
that thick homogeneity may become a defect 

[0029] The blending ratio of coal of the polyethylene In the resin constituent of this invention (A) and polyethylene 
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(B) has the desirable range of (Polyethylene A) 85 % of the weight -50 % of the weight and (Polyethylene B) 50-15 % 
of the weight When the ratio of polyethylene (A) is less than 50 % of the weight (when the ratio of polyethylene (B) 
exceeds 50 % of the weight), an ESCR property falls remarkably, and when exceeding 85 % of the weight the 
drawdown-proof nature and the swell property at the time of blow molding worsen (when the ratio of polyethylene 
(B) is less than 15 % of the weight). 

[0030] Unless the purpose of invention is spoiled, even if it blends and uses additives, such as a thermostabilizer, an 
antioxidant and an antistatic agent or a pigment, a bulking agent or other thermoplastics according to an 
application, it does not interfere with the resin constijbuent of this invention. 
[0031] 

[Example] Although the example of manufacture of polyethylene, an example, and the example of a comparison are 
given and this invention is explained concretely hereafter, this invention is not limited at all by the following example. 
In addition, the examining method, blow molding machine, and vocabulary which were used in the example and the 
example of a comparison are as follows. 

[0032] According to MFRASTM D -1238, it measured by the temperature of 190 degrees C, and 2.16kg of loads. 
According to HLMFR:ASTM D -1238. it measured by the temperature of 190 degrees C, and 21.6kg of loads. 
Blow-molding machine: The small bottle was fabricated with the cylinder laying temperature of 170 degrees C, the 
die laying temperature of 200 degrees C, and the die temperature of 20 degrees C using the blow molding machine 
with the diameter extruder of 90mm (product made from BEKUMU). 

[0033] Extrusion outlet: The die for blow molding with an outer diameter [ of 13mm ] and a bore of 10.5mm was 
attached in 'said extruder, and the extrusion outlet per time amount in screw-speed 75rpm was measured. 
Resin temperature: The temperature of the resin in the die outlet at the time of said extrusion outlet measurement 
was measured with the contact process resin temperature plan. 

[0034] Drawdown: The value which **(ed) by time amount until it measures time amount until parison becomes 

1 1 0cm length and parison becomes 1 0cm length at the time of said extrusion outlet measurement. 

Parison die swell ratio: The value which measured the diameter of parison when becoming 20cm of parison length, 

and **(ed) with the outer diameter of a die at the time of said extrusion outlet measurement 

[0035] Said extruder is used. To drawing 1 R> 1 (a) Bottle ESCR : A transverse-plane sectional view. Each of five 

flat bottles (weight of 30g) of 380ml capacity which shows a side-face sectional view to (b) is filled up with 100ml of 

water solutions of 33% of the Nonion system surfactants (Nippon Oil & Fats make NS210). It sealed and put into 60- 

degree C oven, and where the pressure of 0.35kg/cm2 is put on the interior of a bottle, time amount until a crack 

occurs in a bottle was measured, and the five averages were taken. 

[0036] Bottle appearance: The fish eye of the above-mentioned flat bottle and the condition of the pinch-off 
welding section were observed, and the following criteria estimated. 
O — A very good condition, O — A good condition, x — Bad condition. 

[0037] Izod (I20D) impact strength: The Izod impactive strength with a notch by JIS K-7110 was measured. 
Bottle cycle time: It is time amount required in order to fabricate one flat bottle (weight of 30g) of 380ml capacity in 
screw-speed 75rpm using said extruder. 

[0038] Pinch-off welding section configuration: The pinch-off section of the base of the fabricated bottle was cut 
perpendicularly, the cross section was observed from the horizontal direction, the ratio of the thick thinnest part of 
the pinch-off section and the thickest part was measured, and the following criteria estimated. 

O — The ratio of the thick thinnest part of the pinch-off section and the thickest part is 0.8 or more and x. — The 
ratio of the thick thinnest part of the pinch-off section and the thickest part is less than 0,8. 
[0039] At the bottom of the metal furnace whose bores are 9.55mm and the temperature of 1 90 degrees C, 
Extrusion time amount of a strand : The aperture of 2.095m, The KYAPI log rough of Make [ machine / Oriental 
energy ] which furnished the orifice of 8.02mm of opening length is used. Where it inserted 15g pellet type resin into 
the furnace and the Ayr ** is fully carried out, after holding for 5 minutes at 190 degrees 0, Time amount until 
melting extrusion and the extruded melting resin reach resin from a tip from a cage festival tip to 14cm lower part at 
the piston which descends in a part for 50mm/in rate from on a furnace was measured. 

[0040] Strand Die-swell (%): The path (mm) of the resin strand at the time of HLMFR measurement was measured, 
and it computed what% it became large to the diameter (2.095mm) of a cage festival. 

Fish-eye level: The fish eye per two was visually measured 0,1m about the film fabricated by the extruder of 200 
degrees 0 and 45mmphi. and a part for /and 40m blow ratio 3 in taking over rate to 20-micrometer thickness by 
inflation molding. 

[0041] In the reactor for two-step polymerizations which connected the pipe loop-formation reactor of two 
polymerizations of the example (1) polyethylene of manufacture of polyethylene (A-1) with the serial, the solid-state 
catalyst component (magnesium support Ziegler catalyst) prepared according to the manufacturing method of the 
solid-state catalyst component of the example 1 of JP,58-225105,A was continuously supplied by having used the 
isobutane as the solvent and the polymerization was started, using a hexene -1 as a comonomer. By returning to 
ordinary pressure, the isobutane was evaporated, it dried and the isobutane slurry of the discharged polyethylene 
was used as powder. Thus, for I.Og / 10 minutes, and a consistency. 0.925 g/cm3 and MFR of a low molecular 
weight constituent were [ HLMFR of the amount component of macromolecules / 150g / 10 minutes, and a 
consistency ] 0.957 g/cm3, and the weight ratio of the amount component of macromolecules and a low molecular 
weight constituent of the polyethylene (A-1) by which the polymerization was carried out was 15 to 85. HLMFR(s) of 
the generated polymer were 390g / 10 minutes, and the consistencies were 0.958 g/cm3. In addition, after carrying 
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out the polymerization of the measurement of a weight ratio on these conditions beforehand and measuring the 
amount of generation in the preceding paragraph, the polymerization of an order stage was again performed on these 
conditions, and the latter amount of generation was calculated from the total amount of generation. Moreover, 
HLMFR (or MFR) and the consistency of a polymer which were obtained by the latter polymerization mix each 
component which carried out the polymerization by the independent reactor, produce the calibration curve 
beforehand, and, thereby, searched for it. 

[0042] (2) Except that it was made for the weight ratio of the amount component of polymerization giant molecules 
of polyethylene (A-2) and a low molecular weight constituent to be set to 25 to 75. the polymerization was 
performed like polyethylene (A-1). HLMFR(s) of the generated polymer were 250g / 10 minutes, and the 
consistencies were 0.956 g/cm3. 

[0043] (3) Except that it was made for the weight ratio of the amount component of polymerization giant molecules 
of polyethylene (A-3) and a low molecular weight constituent to be set to 35 to 65, the polymerization was 
performed like polyethylene (A~1). HLMFR(s) of the generated polymer were 160g / 10 minutes, and the 
consistencies were 0.953 g/cm3. 

[0044] (4) Except that it was made for the weight ratio of the amount component of polymerization giant molecules 
of polyethylene (A-4) and a low molecular weight constituent to be set to 0 to 100. the polymerization was 
performed like polyethylene (A-1). MFRs of the generated polymer were 150g / 10 minutes, and the consistencies 
were 0.957 g/cm3. 

[0045] (5) It is polyethylene, except that HLMFR of the amount component of polymerization macromolecules of 
polyethylene (A-5) set the weight ratio of 0.923 g/cm3. the amount component of macromolecules. and a low 
molecular weight constituent and the consistency set to 25 to 75 for 0.7g / 10 minutes. (A-1) The polymerization 
was performed similarly. HLMFR(s) of the generated polymer were 104g / 10 minutes, and the consistencies were 
0.954 g/cm3, 

[0046] (6) HLMFR of the amount component of polymerization macromolecules of polyethylene (A-6) performed 
[ 0.1 5g / 10 minutes, and a consistency ] the polymerization like [ except that 0.922 g/cm3 and MFR of a low 
molecular weight constituent set the weight ratio of the amount component of macromolecules, and a low molecular 
weight constituent and the consistency set it to 15 to 85 by 0.960 g/cm3 for 300g / 10 minutes ] polyethylene (A- 

1) , HLMFR(s) of the generated polymer were 200g / 10 minutes, and the consistencies were 0.958 g/cm3. 

[0047] (7) HLMFR of the amount component of polymerization macromolecules of polyethylene (A-7) performed the 
polymerization like polyethylene (A-1) for 6g / 10 minutes, except that 0.928 g/cm3 and MFR of a low molecular 
weight constituent set the weight ratio of 0.956 g/cm3, the amount component of macromolecules, and a low 
molecular weight constituent and the consistency set [ the consistency ] to 25 to 75 for 15g / 10 minutes. HLMFR 
(s) of the generated polymer were 230g / 10 minutes, and the consistencies were 0.955 g/cm3. 
[0048] (8) Within the polymerization pipe loop-formation reactor of polyethylene (B-1), the hexane slurry of the 
catalyst which calcinated and acquired the Phillips catalyst which made the silica support a chromium trioxide was 
continuously supplied by having used the isobutane as the solvent, and the polymerization was started by making a 
hexene -1 into a comonomer. By returning to ordinary pressure, the isobutane was evaporated, it dried and the 
isobutane slurry of the discharged polyethylene was used as powder. Thus. HLMFR(s) of the obtained polymer were 
6.2g / 10 minutes, and the consistency was 0.938-/cm3. Moreover, the long-chain degree was 0.2 piece / 1000 
carbon. 

[0049] (9) Except that the polymerization HLMFR of polyethylene (B-2) served as and it was made for a 
consistency to serve as 0.938 g/cm3 for 16.1g / 10 minutes, the polymerization was performed completely like 
polyethylene (B-1). Moreover, the long-chain degree was 0.2 piece / 1000 carbon, 

[0050] (10) HLMFR obtained and the consistency obtained the copolymer of 0.938 g/cm3 for 6.5/10 minutes using 
the same catalyst and same reactor as polymerization polyethylene (A-1) of polyethylene (B-3). 
[0051] The polyethylene (A-1) and polyethylene (B-1) which were mentioned above example 1 are mixed by the 
weight ratio 70 to 30. Subsequently to this mixture, as an antioxidant The electro stripper EA by Kao Corp. as 300 
ppm and an antistatic agent for ultra NOx 626 1250 ppm, After adding 400 ppm of calcium stearates as a chlorine 
scavenger and mixing enough with a Henschel mixer, this mixture was extruded at 240 degrees C by CIM by the 
Japan Steel Works. Ltd.. extrusion pelletizing was carried out with the 1 shaft extruder at the pan. and the 
polyethylene constituent was manufactured. The strand extrusion time amount of this polyethylene resin 
constituent, a strand die swell, and HLMFR were measured. Moreover, the molding characteristic and ESCR when 
fabricating this polyethylene resin constituent by said process condition were begun, and various physical properties 
were measured. Bottle cycle time was 6.8 seconds/a book. These results are shown in Table 1. Blow molding nature 
and physical properties were good so that clearly from Table 1. 

[0052] The polyethylene constituent was obtained like the example 1 except [ all ] having used the polyethylene (A- 

2) which changed manufacture conditions so that the weight ratio of the amount component of macromolecules as 
example 2 polyethylene (A) and a low molecular weight constituent might be set to 25 to 75. The molding 
characteristic and physical properties are shown in Table 1. Blow molding nature and physical properties were good 
as shown in Table 1. Moreover, the bottle cycle time at this time was 7.8 seconds/a book. 

[0053] The polyethylene constituent was manufactured like the example 2 except having set the weight ratio of 
combination In example 3 polyethylene (A-2) and polyethylene (B-1) to 80 to 20. The molding characteristic and 
physical properties are shown in Table 1. Blow molding nature and physical properties were good so that clearly 
from Table 1 . Moreover, the bottle cycle time at this time was 7.2 seconds/a book. 
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[0054] The polyethylene constituent was manufactured like the example 2 except having set the weight ratio of 
combination in example 4 polyethylene (A-2) and polyethylene (B-1) to 60 to 40. The molding characteristic and 
physical properties are shown in Table 1. Blow molding nature and physical properties were good so that clearly 
from Table 1. Moreover, the bottle cycle time at this time was 9.0 seconds/a book. 
[0055] The polyethylene constituent was manufactured like the example 1 except [ all ] having used the 
polyethylene (A-3) which changed manufacture conditions so that the weight ratio of the amount component of 
macromolecules as example of comparison 1 polyethylene (A) and a low molecular weight constituent might be set 
to 35 to 65. The molding characteristic and physical properties are shown in Table 2. Since ESCR worsened and 
resin temperature became as high as 240 degrees C by not satisfying a formula (1) although blow molding nature 
was satisfactory practically so that clearly from Table 2. bottle cycle time became long with 10.0 seconds/a book. 
[0056] The polyethylene constituent was manufactured like the example 1 except [ all ] having used the 
polyethylene (A-4) which manufactured example of comparison 2 polyethylene (A) so that the weight ratio of the 
amount component of giant molecules and a low molecular weight constituent might be set to 0 to 100. The molding 
characteristic and physical properties are shown in Table 2. Relation of strand extrusion time amount, a strand die 
swell, and a formula (1) was not satisfied, but drawdown-proof nature was low and blow molding nature worsened so 
that clearly from Table 2. Moreover. Bottle ESCR and Izod impactive strength of the fabricated bottle fell. Moreover, 
the fish eye occurred on bottle external surface, and the configuration of the pinch-off welding section at the base 
of a bottle also worsened. Bottle cycle time was 6.1 seconds/a book. 

[0057] The polyethylene constituent was manufactured like the example 2 except having set the weight ratio of 
combination in example of comparison 3 polyethylene (A-2X and polyethylene (B-1) to 40 to 60. The molding 
characteristic and physical properties are shown in Table 2. HLMFR of a constituent was low. as shown in Table 2, 
blow molding nature and physical properties are good, the problem did not have them practically, but since resin 
temperature became high with 242 degrees C, bottle cycle time became long with 1 0.3 seconds/ a book. 
[0058] The polyethylene constituent was manufactured like the example 3 of a comparison except having used the 
polyethylene (B-2) which changed polymerization conditions so that HLMFR of example of comparison 4 
polyethylene (B) might become 16.1g / 10 minutes. The molding characteristic and physical properties are shown in 
Table 2. Although these were not able to satisfy a formula (1), but HLMFR of a resin constituent was able to 
become for 58g / 10 minutes, the consistency was able to become 0.948 g/cm3 and resin temperature was also 
able to be low stopped with 226 degrees C so that clearly from a table. Bottle ESCR and Izod impactive strength of 
the fabricated bottle have fallen remarkably. Bottle cyclei time was 8.9 seconds/a book. 

[0059] HLMFR of the amount component of example of comparison 5 macromolecules mixed the polyethylene (A-5) 
of 25 to 75, and polyethylene (B-1) for 0.7g / 10 minutes, the weight ratio of 0.923 g/cm3. the amount component of 
macromolecules, and a low molecular weight constituent was mixed by the consistency by the weight ratio 95 to 5, 
and the polyethylene constituent was manufactured by the same approach as the manufacture approach of the 
polyethylene constituent shown in the example 1. The molding characteristic and physical properties are shown in 
Table 2. The value of strand extrusion time amount and a strand die swell had separated from the range of the 
requirements for this invention resin constituent, drawdown-proof nature was low and blow molding nature and a 
welding section configuration worsened so that clearly from a table. 

[0060] It carried out completely like the example 2 except having used the polyethylene (B-3) which carried out the 
polymerization with the Ziegler type catalyst as an example of comparison 6 polyethylene (B) component. The 
molding characteristic and physical properties are shown in Table 2. The value of strand extrusion time amount and 
a strand die swell separated from the range demanded by this invention, and was low, and blow molding nature 
worsened so that clearly from a table. [ of drawdown-proof nature ] 

[0061] It carried out completely like the example 1 except having used the polyethylene (A-6) which made low 
HLMFR of the amount component of macromolecules of example of comparison 7 polyethylene (A) with 0.15g / 10 
minutes, and made MFR of a low molecular weight constituent high with 300g / 10 minutes. The molding 
characteristic and physical properties are shown in Table 2. Fish eye level vyas high and the bottle appearance and 
the welding section configuration were poor so that clearly from a table. 

[0062] It carried out completely like the example 2 except haying used the polyethylene (A-7) which made high 
HLMFR of the amount component of macromolecules of example of comparison 8 polyethylene (A) with 6g / 10 
minutes, and made MFR of a low molecular weight constituent low with 15g / 10 minutes. The molding characteristic 
and physical properties are shown In Table 2. This resin constituent did not satisfy a formula (1), but its Bottle 
ESCR was faulty. 
[0063] 
[Table 1] 
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[0065] 

[Effect of the Invention] The polyethylene resin constituent of this invention has the description of a fluidity being 
good, generation of heat of the resin which comes out of the die at the time of blow molding being small, high 
velocity forming being possible, and drawdown-proof nature and thick homogeneity being good, and excelling in 
product properties, such as the rigidity of the fabricated bottle, shock resistance, and ESCR. 
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/uh:7n — h (HLMFR) coljS (^fi : g/10 
5^) . S>S (d) (mtt: g/cm^) *5j:a^7Kh/H^ 
^?r^L;^B*(^5£aE?i-recO»>'^ h u^^^:y^>';/'tt (E 
SCR) (liitiliBtRfl) 0:>mm^^T(D^ (1) cD^ft- 

[384] 



0.95)xiO'' ^2500 (1) 

1?=-:?J-:7S$ (H) 4 0mm'-'4 3mm, T^<yS^4 5 
mm--- 4 9 mm, h/^c;C>ieEriD:ftSP (c) <D^^t^4 0 
0--6 0 0 /t m-efc-5o wCOjK h/W5 2ts:(D#>«r(c:y 
VSi^ll^Bfiif^^Hl (05|i:JffiflgaaNS 2 1 O) 3 3%7K*^?ft* 
Sri 0 Om 1 yfiSx ?S&L, 6 0*t:cOyf-->^V{CAn. 
4< h/Wrt^fUtciO. 35k g/c m''coOE;^?Sr/!)Mtfct^j®T\ 
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<D^i^mi:'t<Dmt^^o HLMFRtJBffi (d) 

Bi»s: (1) oliri. SF*L<rjt3ooow±-efe5o 

(1) oMm^2500^i^-X^n. ^'^)^m^±. W<4, :l^<i:i;^ 
[0 0 14] $e>t::. 2(c^Wtc«5«fl§f:J:. (5^) 2 0 

/X rai?::7^/l/AJCioV^T. 0. 5inin0J^±<O:7^ :y i/ji 

i^=>.T^J>^l 0 Offl/0. Im^gATT-fc^o aimmJ[^± 
0. 5mni 4> £kT(D y ^ y i^ =uT 4 ii^ i 0 0 <i/0. Im^jEA 

2 0 0t:. 4 5mm0OjffcB«v 61 ^ffi4 O m/ 

(•±. JisE (T) - cO^#'^?K^UTV>ntf1^lr§iJ 

l^3^J!g*afi!c^(:i«Ttc1B'r:^^y3i^w>' (A) ^jJiU^jjK 
yzn^l/V (B) t{Cii9#5:ii:;62 

a-yM^^f^ UT(t. rT'n fl^V. 1 1 

l-^=^-feV. 4-7^^/^-1 ^Vt^V, 

1— 5^^>X>'^^^^t-ft^nSo 

loo 1.6] tKII^^'^L^V (a) ^iT^^^^r^Mt^ 

(al) ^Ig^^^fii*!^ (a 2) tt^ht^^ZfSL^^^ 
yaif^uv-cfo^. ciioS'&cDiiS^^^fi/iJc^^ (a 1) li: 
/N^n— hV/Vh:7n— V (HLMFR) ;6^0. 2 g 
/I 0^~1.5g/l 05^i?fc»9. te-^^fifiS;^^ (a 
2) f:ip</H-:7n — |> (MFR) ;&S2 0g/l05J' 
--2 0 0 g/1 0^f)mt.\^^\ 

[0 0 17] mtm^^mxi^ (a d t^^^m^^ 

(a 2) i:d>e>/^^2^^>3^iKya:^L^:xH. ffi^t^iT 

J^S'J-^ l-ffi-^ bfc^ >^ u^- V-f^ijmz, J: o rjSit LT 
\,mSLX.fi\*^tK P#<^5>»t^^^&«iS:i-Si:2gm 
Affile J: ^tiC^7!)>iT* Li/\ 
[0 0 18] ::4xb(OSfc»ii/j:SSjt:;!7ife<o-oji, 

;t 1^** BPH58-2251 05^4^#j;: BBi5^ S ttT l- ^ 5 l^^L-^ ^ 

[0 0 19] 7Ky:x^l^^^ (A) cOfiS^^T-fi/S^J' (a 
1) OHLMFRri, »*L<fi:0.2/l O^J"— 5 g/ 



T05>. J:'9»*L<I:i0.5g/l 0t»-'2 g/1 05> 
^ . SS^*&5J-^Si: bTt«'o 2 5 6 5 
75r<7:>®IS'Cfc^o HLMFR^S0.2g/l 0^7t^8@l?{-i: 
fi£ Jl^ $ n 4? h /He :7 ^ :y i/ ^. T # < ^ i-t 5 iC> 

<Diai^3S*;6S3f L<^aTbTb;tv^. 5g/l05^?rS 
X. ^ E S C R4*fefe;65:^*g{c1ST bX 5 ^o^H^iiJfc 

[0 0 2 0] Sfc. Ri5>-^fi^33^ (a I) coSffiJ^. ^T- 
U < fiO. 96 g / c nv^. J: 9 ^T^i b < 92-- 

0.95g/c m*^-e*)^o ®ffi;5^0.92g/cm^*}|S5c?)^ 

h /WC0HiJ14^5^. <>ko-CL*V^, 0.96g/cin^S: 
Sx. ^4g^f^ ESC R4#tt*> AilSt^lieT LT 5 

[0 02 1 ] .-Ky:3i^uv (A) •1^c?:){£5>T'S;^ic^> (a 
2) (75>/Uh:7n — U~ h (^^£2. lekg-ecopt b ^'n 
— h : ^TMFRirJ&ta^^o ) ri:*f*L<f^2 0 
g/1 045— 2 0 0 g/1 05^. J:*9i?*b<fi5 0 g 
/I 04»~1 6 0 g/1 03^cot6ffl-CfeS. 2 0g/l 

I?. -:*'2 0 0g/i o^S-^jex-^i^l:. ^fi^Npco^Sfi 
^s^< ^'^IP . ^ fei^'l^ h/t'JiE□S<Ot'>'1f':3^:7$pcoiS!l^^ 
L < ifeT L-C 5 iS^n^^^fc 

[0 0 2 2] (a 2) <o®m^. 

^ b < J^o. 92'-'0. 98 g / c m^. i: «:) ^T** b < tlo, gs--- 

0.97g/c m^-Cfe^o 0.92g/cm^*SSScO»^li:7K b 
/KOPgiJtt^^iS'® < 3& 9 . 0. 98 g / c ra^SrS^^ t><^r^jE{ 
5t >?i^ ffl Si <lr /cC -5 io ^ n ;6 5 & -6 o 
[0 0 2 3] ^ym^uv (A) ^ J^^-^-lr^t 

5i-<tte5^-f-S^X4^<0^i'&tl]|fI^ (a 1) ^iss-aomfi 
(a 2) 355 9 5~ 7 0SS%6AJ::«O«gH-C 
*>!P. »^b<(:ifltl« (a 1) 0-2 0S#%. m 
.# (a 2) ;?)^9 0®S%cD$5|g-C*^^, i^^^^lc 

^45- (a 1) cDfiS:Jt^;i5 5afi%m?«-e&-5i:, im 
p°p(D E vS C R:^5 i t/Wf rlSSil^7!>>^ b < bT b ^ 
5o 3 0 J|^%JeJLJi^?i6i:. y.-n=^U>'«ftl§ 

lo 0 2 4] :4^3igB-^l::*5i^-C. ^Ky^^uv (B) Wy 
^ y 5/>^^Stt«E«rfflv>a'&b-C#P>n5fcco-C*>»9. 
^(DW\.\AV \Ktm^ b< I:t2 g/l 0^-'2 0 g/1 

05^. J:"?*?:^ b< f:J:5 g/1 0^—1 2 g/1 04^-C 

S[fl[rj:0.92-0.96g/cm^. J: *} *f ^ b < 93 
— 0. 95g/c m^t*fe^o 
[0 0 2 5] ^yj^^^UV (B) COHLMF R;ii2 g/ 
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H Mf Hi- 



iiriteffiiA'*tMiViii.TTifetii 



[00 2 6] .-Kyoi^-i/V (B) C0HLMFR:d^2 0 g 

ffilCffiTUTL^ p:Jo'^n^5fo^. TKyj-^-'l^^- (B) 
COSigi^^O. 92g/ c m^*88-e*>-5 h^U 
C0|^iJtt;^>:^it>S(Ci£T UT l \ Sfi^^^o. 96 g / c 
Sf*Sx.S,ir^?g*n/c?J^ h/L^coESCR;i»5:fctelc(EtTU 

[0 0 2 71 7Ky:3^f^U->- (B) y 

Ss^<0:J>ift^5fe^yS:^^^ i^^^HLMFR^c^oV^Xt»i^^<^ 

J: 9 * J. Macromol. Sci., Rev, MacromoL Chera. , Phy 
s., C29(2-3), 201-317(1989) (cHatttco#e—iJ'CD!lSJS 

^.-Ky:n5=-l^>' (B) m.^(Or^mi^0m':^tL^) (DBzm^ 

[0 0 2 8] tJjgeTKy ^i^i^v (B) i:m^^^:7^ V 
[00 2 9] :^mm<Dmmmf&m^(D7r> y 0^-=^ 

(A) tyf^V^^i-:y (b) ofia-^fij^&ji, ;jfy^^u 

(A) 8 5MS%— 5 0mS%. iJ^yj-^U^' (B) 
5 0— 1 5ffl[S%CD®ffl35S»*bV^ jKy:!!^^:^ 

(A) coW:^^^ 5 0 (;Ky:^^uv 

(B) coit:^;d5 5 0Sfi%^®x5ig^) , ESC R# 

(B) coit^:!^^ 5 fifi%>t<?il|(0:^-g') \t.^?R^m 

[0 0 3 0] :^^m(Dmmmf^mat. mm(DBm^t^ 
m\P5±mf^ ^(DmMmh ^\^^\±mpK ^mm^^ ^^^±m, 

[003 1] 

[00 3 2] MF R : ASTM D-1238(::i*V^TaS 190 

X:. l^ffi2.i6kg-ciBj;^Lfco 



HLMFR : ASTM D-1238iC?ev^MiS 1 9 0t:. ^grfiai. 
»1^^fi}c?g«^: 9 OramfSJftti^W^'t'iSftJcJf^lS 

[0 0 3 3] Jf itia : iJilieJf tiitSfC:^1.^ 1 3 mm. rtfl 
10.5mmcO*^^?f^ffli5^-r$r«lt)f^tt. ^ y ^i.-InlK- 
ISSc 7 5 r pm«::i3rt-5B$Pflafct)cDffI±!fi^jB'J^L;fc. 

[00 34] Kp-i/'j7 BS§5|<PHifiaj;£0#(c:. ^^y 

/•?y y>'^^;:^r>ni/vi:fc : H4t5m±iaaij^p#tc. >'^- y y 

[0 0 3 5] :^ h/WESCR : fiftdeif tBfiKSrffil^'C. H 
1 (a) {zlEmmmms (b) iCffiMWfISiiaSr:^'r3 s 
Om 1 ^fiOi^^Tj^ h/V (ffifi3 0 g) 5:^(D^^{C 

/:=^:t>^^^mmB.M (B^^m^m NS2io) 33 

%c07Kr#*?S£ 1 0 Om 1 ^5tia. ^f^L. 60'C<D:t'-y 
Vie Atb. /I? K/H^SUlco. 35 k g / c m'^coJEj^j 4r;6Mt 

[ 0 0 3 6 1 h/u^« : ±-gSffl3pS?K h/i-<7>y^ ^ y 

[0 0 3 7] y'^y h ( I Z OD) m^^&. : JTS K- 
^7 5 r pmlr:^V^T3 8 0ml ^gCDil^Si^ Ivl^ 

(ffifi3 0g) i-^^^fim-r^tzmc^^m^s^mmxh 

[0 0 3 8] tf >'^:?t-:7iSfe^-^Sjf^t^c : f^M^ixtzyf^ Iv^ 

/Co 

oit^j^^o. 8i;a±. 

[0039] ;^hv>' h^(Om\^^r^ : rtfJ&;^^9, 55mm, 
mjffil 9 0nco4fcja3Si*^OSTTW^-P^12.095m, 
S.Q2mm(0:tV y ^ y^^f^m\^rzM^^mm (t*) MOA^ 

J^AL+^J-tr^nr-tfeSrLfcHfeftg-Cl 9 Otic 5^^I1I]» 
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[0 0 4 0] ;^ h9:^Ki5^-<'^^'3^^^ (%) : HLMF 

Rmmm<^ymm:^ hy>h'(o'i^- (mm) 

^'^t;^ (2.095mra) < *oit;0^4r • 

s/i/^.T>r u^/i^ : ^ v::? vj^jgldj; 15 2 

i^X. 0. lm^*>y5:*pco7^^;/exr«.r-rS:BM^wXW■fiU 
[00 4 1 1 jgW 
(1) TKy^n^-u-x (A-1) CDM^ 

2 m(DyU ://v- 7^ y T ^ - SriS^iJfcURv 2 gffi^ 

nfc^yj-^U^- (A-l) f*. i^5^^fi^5>OHLM 
S!S5><73MFRdU 5 0 g/1 05^. ^Sfji^O. 957 g / 

-^-e^f^nfcfi^f^cOHLMFR (*>6V^ttMFR) 43 

[004 2] (2) ^Ky^n^uv- (A-2) (r>m^ 
tA^^xo\c\^tL\^M^\±. ^Kyni^fuv (A-i) tmm 

Iwffl^^tT^c^ofc, :^^bfcS'g^{*:cDHLMFRft2 5 
Og/1055^, ?B^fi0.956g/cm''-eS)ofCo 
(0 0 4 31 (3) 5Ky:^^UV (A- 3) (D'S.^ 

?feSJ;5ictfcW^Ji. .ifyai^-u-^^ (A-l) irf^flS 
(Cffil^<&ff^£o/::o ^SiL/cffi-g^WiOHLMFRfi 1 6 
Og/lO^J-. ?g;Je(±0.953g/c m^-efco^o 
[0 0 4 4] (4) (A- 4) <Dffi-& 

S5^^Sj.jc^><ti&5>T-fi;*iJ<ofl[fiH:fip;55o:>j* 1 0 0 <>: 
ti^Xo\z.\^fcV^6^\±. .-Jfyin^u^ (A-l) <JrIWlSI 
iCffi-,%<&?T//ofc„ ^lE/jjc.L'fcm'&t^'cOMFRt^l 5 0 g 
/I 05>. fffSl:i0.957g/cm^-Cfc-o^o 



[004 5] (5) jKy:!.^!^^ (A-5) COS^ 
jai^i^a:M!c5>«HLMFR:d50.7g/l 0^, ®S*50.9 

23 g / c m^. iS5>T-fifilc5> ^ <g;^>-7-S;i£5><7>maJt^ 
>2 5*t7 5 t Lfc£X;51^J:i, ;Ky:3i^U> (A-l) 
tl^«5lrffi-&4rff*o^p ^3£jaLyhm^(*:(?DHLMF R 
(^I04g/10 5)'. $;lt*<10.954g/cra^T?*>ofCc 

[0 04 6] (6) Tj^yoi^U^- (A- 6) OOffi-^ 
lS5i-^a;S^fiOHLMFR;«>^ai5g/l 055-. 5Bi^;«i5a 
922g/cm^. e^J-^S^sK^J-miFRld^a 0 0 g/1 0 

OHLMFR*:i2 0 0 g/1 0^. ^Sffif^O. 958 g / c 
[0 0 4 7] (7) .i^yni^U^' (A- 7) COS-g^ 

S55^T-S:aR45^cohlmfr/jS6 g/1 o^^, JKjgE^ji^o. 92 

8g/cin^. ig:5^i^fii7£5^<^MFR^S l 5 g/1 0^». 

®fiH:^*2 5«-7 5 <b LfcW^it. T^yn^^UV (A. 
-1). hmm\zrK^^^ilti:otz. ±fi^Lytffl^{*C0HL 
MF Rl:i2 3 0 g/1 05^. ^B^dO.gSSg/cm^lffc 

[0 0 4 8] (8) 7Kyj^^l^>' (B-l) <DA^ 

)to SfttS5itfc7Ky.Ti^^>'co-ry>^^>'^^y-{t. 
Lfco :lcoJ:5l^:LT^5e»^^fc«'&^*<?:)HLMFR 

[004 9] (9) ;Kyji^UV (B-2) 
HLMFR^5i6. Ig/l 0^>. $a55>^0.938g/c m^i: 
?fc5J:9tCL.fci&l^fi. TKy^^^uv- (B-l) <!:^< 
l^fiKwa^^-fT/^o fco * fcfiffi^^HS^fcfiO. 2ffly 1000 

[0 0 5 01 (1 0) 7Ky:3i=^U>' (B--3) cOfi-^ 

.i^ya-.^u:/ (A-l) tm^(r>mmt')r^^—^m 

\i\ HLMFR^56.5/1 0^5-, ^Sffi;55o. 938 g / c 

[0 0 5 1] ^mm 1 

fi!r3*L;t/ifyai^i^>- (A-l) tTKy^f^U'V' (13- 
1) ^^ffiH:it^7 o*l-3 or-r^^L. ouvr-rcofi-i§^ 

^^t-K^bB/iJhi^J t LT. h ^ / ^> >^ 6 2 6 ^ 3 0 
0 p pin, mmS)5)tn\t Lr?{:3E «*) ]>n>^ 
hy ':/^'?-EASrl250p pra. ffi^fflffi^SU^ 
y :xdfe;^/Ut/r>A4 0 0 p pm^TSsAPL. -^>'v'x./V-^ 
^-y— -c+5^ri?,'&Lfcm. wCOjg;^ifeSr (He) 

gff$iciM-c2 4ot:-crt'aL. ^c5>tc-r^}fafiifff 
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:^^:r.ji^^ HLMF R§:fli|:^LfCo i^rz:iO)^ 
[005 2] Utts^ 2 

LfcTKycn^ixv (A- 2) 4:ffl^>;foW^»±r*j!ifi«aj 

^Ji^ii*r*an7. 8s^/*-efco;^o 

[0 0 5 3] 3 
:^])ziL^U> (A-2) t^^y^iL^U'V' (B-1) t<D 

ia^coffiSJt^S: 8 0^ 2 0 1 b/tj^iJi^t^se-tte^y 2 1 

li#Ffl»;*7. 2S?/*T-fco fco 

[00 5 4] 4 

jKU^^u-V (A-2) ir^KH^^uv (B-1) <*:£0 

iB'&iT^fiSJt^^e o*i-4 0 1 i.fc&.i^nmmm2tm 

[00 5 5] 1 

^com-Sk^tma^S 5^'t6 5 J: 5(t»!5g^#^^H 
Lfc/Ky^^U'V' (A- 3) ^fflv^fctU^fi±X^ffi^!J 

tt*5J:UJifel4**2(c^i-o S2:i>^e)W5>7!i^^fe«t^. 

^^?r^tt(i*ffl±Fni)H(t>fc>?»^oyh;^f^ ^ (1) ^m^^ 

^frfcoblz, tK h /u^Jl^i^Ba 10. 0#/* <t < o 
it. 

[0 0 5 6] itmm2 

^y:x^i^> (A) ^m^^m}ii^t^^^Mfi&^(^m 
(A- 4) ^m^^fzu^\t±xmmm^ ^iwh^iclt^k 

ra. :^hy>'h*^^:^i^:^/i-. ^XXJ^ (1) cQB^fi^S: 
UoTc. */c:ji8;BLfc2j< h/wc0.1^ IWE SCR. *SJ:t/ 



[0 0 5 7] itmm 3 
7jfya:<^U>' (A-2) t^y^J^-^l^V (B-1) 

gC'&cossit^s: 4 0 ^ 6 0 <^ i.tc^^y^rMMm 2 tm 
<^[cuT^y^-^U'>'jm^4^^ffi!itu/to fiic;ji^«rtt:to<t 
mio\!^^m 2 {ZTT^iTo m 2 ic^^irmiiC . m&^cou l m 

vsm\t^j:f)'^^tct>. mmt^&t'i2 4 2'ctm<ti:^tcfc 

[0 0 5 8] ittSelTM 
;Jfy:i.^U> (B) cDHLMFR;^>16.1g/l 05^t/j: 
^Jc^i-S^i^f^^^HUfc^t^y:^!^!/^/ (B-2) S: 

§:®5gLfco ;SJ^t*ti:Jb^J:t:;^«&ttS:^2tc^-ro 
I3^e>^^?:f^i::. me^l^^ (1) ^r^K^^T. M^ii^iifi 
4*<OHLMFR?^i5 8 g/1 05^. ^6S)55o. 948 g / c 

^tit^^ ^?r^L.fc7Kb/t'CD7Khyi'ESCR*3j:U^T-l'y' 

[0 0 5 9] )tK^«5 

^52 5»7 5<;5?Ky:^^U'>' (A-5) t> ^Ky^^U- 
V (B-1) -i:^Sa):L^9 5.1?t5-C?:i^U. ^Jife^J 1 

[0 0 6 0] 6 

TKyji^uv (B) ^^t\.x^^y—ikfmkxn.^\. 

fcTKyni^U'V (B-3) ^fflV^)^c]^^1^^t^l£0»J2 i::^ 

<^mz.rsf^^f^. mm'^.^^x^m'&^^^2\c7f^'^^ 

10 0 6 1 ] Jtgf*^ 7 
7Ky:3i^U^^ (A) c7)i5j^J^SjiR5J(^HLMFR^ai5 
g/1 05><i:flS;< L. ffi5>^ficii3ci>(7)M F R 4r 3 0 0 g 

/I 0'5><!riS< Lfc?Ky :n-:^U'>' (A-6) ^m^fz.VX 

uX/u-^&^SK. h/^^^1^a^6J:t;5iH^l^SJK(^35«^a'e 
[006 2] itStW 8 
jKy:3:^W>' (A) cDil?^J^'"Sj5jc^^OHLMFR4r6 g 
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10 0 6 3] 
[^11 

















A-1 


A-2 


A-2 


A~2 






S^'?ia<DHLMFR U/IOrrin) 


1.0 


1.0 


1.0 


1.0 








0^25 


0,625 


0.925 


0.925 






ift^^ftCOMFR (g/lOmin) 


150 


150 


150 


150 




<ft^^a<Offi& (A/cm*) 


0^57 


0.957 


0.957 


0.957 






15/fi5 


25./75 


25/75 


25/75 




AfDCTT vMnLMrK ^g/ lumm; 


390 


250 


250 


250 




A -Jfc J\. .tmk. Wb» 1^ / t . 3» 


0.958 


0.956 


0.956 


0.956 ^ 


B 




B-1 


B~1 


B-1 


3-1 


tec 


B»*,^COHU^FR (e/IOmin) 


6^ 


Q.2 


B.2 


8.2 






0.938 


0.938 


0.938 


0.933 






70/30 


70/30 


80/20 


60/40 




«fi^1^(7)HLMFR <g/10min) 


129 


77 


1 15 


51 






Oj992 


0.951 


0.952 


0.95 




1* tBa 0<K/Hr) 


125.8 


124.5 


1252 


123,4 






208 


215 


210 


227 






14.1 


13.1 


13.3 


12.6 






203 


204 


203 


201 




^'hfi^ESCR (HKF50)> 


256 


41 


20.2 


05.5 






6.5 


9.3 


7.2 


12.7 






O 


O 


O 








6.8 


7.8 


7.2 


9.0 






O 


O 


O 


O 






26.1 


27.7 


27.5 


28.6 






98 


117 


130 


105 






4794 


3804 


3372 


4361 






47 


16 


39 


2 




^-rZ-'sT-f I/V|K0.5mra 0 JU-h> 


0 


D 


0 


0 



O^Jt<S< (A-7) Srffll^fcJJA^ 



[0 0 6 4] 



1^2] 







A— 3 


A— 4 


A— 2 


A— 2 


A— 5 


A— 2 


A— H 


A— 7 








10 




1.0 


1.0 


07 


1.0 


0.15 


6.0 


A 






0.925 




0.92 S 


0.925 


0.023 


0.925 


0.922 


0.928 






«^rF5<?>MFR (g/IOmin) 


150 


150 


150 


150 


ISO 


150 


300 


15 












0j967 


0.967 


0.957 


0.96 


0.956 








U/ lUJ 








nr,/*7c 








AJt^OHLMFR (g.'10min> 




Mrnl low 
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